INTRODUCTION
This study involves samples of Santonian to Eocene age (Cores 516F-125 to 516F-38) taken from the Rio Grande Rise in the South Atlantic Ocean. These samples are from DSDP Site 516 occupied during Leg 72 of the Glomar Challenger (details given in site chapter, Site 516, this volume). Only Santonian to Paleocene cores have been well sampled, and analyses of the Eocene samples are preliminary results. Results of the trace element analyses (Mg, Sr, Mn, Ni, Fe, Na, K) of the carbonate fraction and CaCO 3 percentage for each sample can be found in Renard and others (this volume) . Whole geochemical data are treated by the statistical method of correspondence analysis. Oxygen and carbon isotopic ratios measured on samples close to the Cretaceous/ Tertiary boundary are not used in this study.
METHOD
The method of correspondence analysis is particularly well suited to interpretation of sedimentologic and geochemical data (Chenet and Teil, 1979; Rabussier, 1980; Ambroise et al., 1977; Tourenq, Ambroise, and Rohrlich, 1978) . The mathematical theory is discussed in Benzecri (1973) , Teil (1975) , and Lebart and others (1980) . In brief, correspondence analysis can be considered to be a variant of principal component analysis, in which the distance used for the calculation of the matrix is the metric x 2 distance. Results are plotted on bivariate graphs representing two factorial axes. By means of the x 2 distance, it is possible to project variable points and sample points simultaneously on the same graph. Thus, it is relatively easy to interpret the meaning of each axis and the relative positions of variable points and sample points. Each variable is "weighted" to have the same importance in the analytic results. Some of the variables show low "mass" values (numerous zero values, such as nickel and chromium) or are unreliable (such as potassium, which can be flushed out of clay minerals during acetic acid dissolution of carbonate) and are only used as illustrative variables (i.e., these variables are not included in the matrix but are plotted on the graph). Also, some doubtful samples (low carbonate content) and samples polluted by trace elements are used as extra samples. Table 1 shows only the samples used in the matrix calculation (62 samples).
RESULTS
In Figure 1 , sample numbers and variable names are plotted in the first factorial space. The scale of coordinates and percentage inertia 2 of each axis are given. The first factorial plane explains 76% of the variability (Factor 1: 54.8%, Factor 2: 21.2%). Table 2 contains the coordinates of variables relative to the first and second axes, and the coordinates of samples are listed in Table 3 . Factor 1 (horizontal axis) is polarized both by manganese and strontium (and less by sodium). Factor 2 (vertical axis) is polarized, on the one hand, by magnesium, nickel, chromium, and iron. On the other hand, it is polarized by strontium and (in a less significant way) manganese. Part of the variability along Factor 2 is due to the inverse relationship of the magnesium and the strontium contents of the carbonates. This is probably caused by increasing diagenesis in the pelagic carbonates (Renard, 1979; Rabussier, 1980) .
The correspondence analysis method is important for geochemical studies because it is possible to draw a curve that joins sample points in stratigraphic succession; the investigator, therefore, can follow the geochemical evolution of series during geologic time.
Coniacian to Santonian Samples
The first part of the series studied, Coniacian to Santonian samples, varies along a diagonal line from the manganese pole to the chromium, nickel, iron, and magnesium pole. From Sample 516F-125-1,24-26 cm to Sample 516F-119-3, 85-87 cm (251 to 193, Fig. 1 ), there is a progressive displacement from the manganese pole.
There are several oscillations in between Sections 516F-119-1 and 516F-113-3. Between the manganese pole (Samples 516F-119-1, 119-121 cm; 516F-118-3, 14-16 cm; 516F-117-1, 132-134 cm; and 516F-114-1, 109-111 cm) and the iron-magnesium pole (36) (37) (38) (85) (86) (87) (31) (32) (33) (16) (17) (18) , manganese values are always less than in stratigraphically lower samples. These oscillations suggest that geochemical evolution during the Santonian was controlled principally by the opposing behavior of iron and manganese. Seafloor spreading (which produces volcanism and/or hydrothermal emission through sediments) and the removal of the site from the region of hydrothermal circulation are the main causes of variation in the geochemistry of sediments. Alternating iron-rich and manganese-rich periods during the Santonian may reflect variations in the chemical composition of oceanic hydrothermal exhalation. Such fluctuations are observed along mid-oceanic ridges today (Edmond et al., 1979) .
Campanian to Eocene Samples
Beginning with Sample 516F-113-3, 51-54 cm (Campanian), samples are distributed primarily along the second factorial axis. The sharp break in the distribution of samples suggests that seafloor spreading did not play a leading role in the geochemistry of sediment after this time. 65-67 106-6, 68-70 107-7, 40-43 108-4, 44-45 109-3, 75-77 109-4, 41-43 113-3, 51-54 114-1, 109-111 114-6, 116-118 115-4,27-29 116-1, 125-127 116-3, 31-33 116-6, 60-62 117-1, 132-134 117-4, 22-24 117-6, 16-18 118-1, 123-125 118-3, 14- We can distinguish three groups in the Campanian section between Samples 516F-113-3, 51-54 cm and 516F-97-2, 64-65 cm. The first group (chiefly Campanian samples with high magnesium and iron content) occupies the lower part of the graph in Figure 2 . Samples 516F-97-2, 64-65 cm to 516F-98-2, 82-83 cm (low iron values) comprise the second group, which shows up in the middle section of the graph. In the upper part of the graph is the third Campanian group, which consists of samples with low magnesium and iron values (40) (41) (42) (43) (65) (66) (67) (72) (73) (74) . Strontium values do not fluctuate and are not particularly high compared to other Campanian samples.
Maestrichtian samples (516F-93-5, 12-14 cm to 516F-89-6, 54-56 cm) are plotted near the strontium pole on Figure 2 . The low positions of two samples (516F-91-3, 126-128 cm and 516F-91-4, 51-53 cm) are chiefly the result of a high magnesium content (perhaps contamination by interlayer magnesium of clay minerals) and seem atypical. The extreme position of Sample 516F-90-1, 66-68 cm, however, which is related to high strontium and to low magnesium and iron values, suggests a special geochemical condition during the Paleocene.
Very close to the strontium pole in Figure 2 are the symbols for Paleocene Samples 516F-89-1, 55-57 cm to 516F-81-2, 101-103 cm. The lower positions of five samples (Samples 516F-84-3, 80-82 cm; 516F-87-4, 3-5 cm; 516F-87-3, 105-107 cm; 516F-87-5, 96-98 cm; and 516F-89-1, 55-57 cm) are related to high iron and relatively low strontium contents. Samples very close to the Cretaceous/Tertiary boundary have not been plotted; the results of their analyses are particularly unreliable because of their low carbonate content. Although Danian samples are distinguished from Thanetian samples by their strontium values (Renard, this volume), they are not identified by the correspondence analysis method, even on Axis 3 (perpendicular to the plane defined by Axes 1 and 2, and not shown on our projection). Apparently, iron variability camouflages other geochemical variations in the Tertiary series.
Eocene Samples 516F-47-1, 18-19 cm to 516F-38-1, 98-100 cm are plotted as preliminary data and are located beyond the strontium pole. This location indicates that they are different from the other samples discussed.
CONCLUSION
Correspondence analysis allows a simultaneous global treatment of all geochemical parameters of Coniacian-Eocene sediments from Hole 516F. The synthesis graph (Fig. 2) , which summarizes the geochemical evolution of the series, leads to the following conclusions. 1) Each time stage has a very well defined area; each can be easily characterized by its geochemistry.
2) During the Coniacian to Santonian, manganese was the dominant geochemical constituent; this suggests that the geochemical evolution of sediments from that interval is mainly controlled by seafloor spreading;
3) After the Campanian, there was a sharp change in the control of the geochemical evolution of sediments. This evolution is now mainly controlled by chemical variations of the sedimentary environment and by diagenetic phenomena.
